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(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a switching loss while 
suppressing occurrence of a current surge and a noise at a turning 
on time of an insulated gate type semiconductor switching element 
and to prolong a lifetime of the element 

SOLUTION: A control circuit 23 turns on a switching element 18 for 
turning on an IGBT 1 1 when the IGBT 1 1 is turned on based on a 
gate timing signal from a gate signal generator 24, outputs an on- 
voltage from a first output terminal 12a of a DC voltage source 12, 
lowers a level of the on-voltage from the first output terminal 12a 
thereafter when the gate voltage of the IGBT 1 1 for detecting a 
gate voltage detector 22 arrives at a first set value and further 
resets the level of the on-voltage to an original state when the gate 
voltage to be detected by the gate voltage detector 22 arrives at a 
second set value (> the first set value). 
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<D&t)f&E.\'*l\'&&MZ&tJi-7tzWBt 4 tin**, 
*LT. *n&«E»l 3Stf 1 4(4. S-iEttffla^^ 

TSS 1 <7>*MS? 1 2 aicfc&Sft. 
?>KJtTfc*ll*ti*. EESI1 5(4. gUflfi 
2 fcffifllUfl 1 I 2 b GttttfctU jEWMHF* 

? i satn 5(4. (fet. 

[0 0 2 0] £0* }(£«]** ilfcilSMES I 2IC* 
oT(4, «ISII 3,14,1 5 

E***x«ivi3, vi4, vis (vis>vu) tu» 

Wl©Ul*Jlff 1 2 afr£(4, SEW&fflX-r 7* 

tiE+vi32it/+vi4^{5jn^-^ai^sn, %i<r> 
&nm- \ 2b*^t4, fiwto*7«E-vi5^ai^ 

30 [0 0 2 1 1 01 KHoT, (KSKKEfll 1 2 0>m 1 
t)^\ 2 at I GBT 1 \<OY-YW&t<»mzit. 
9->*>m*4 vfsffGft 1 8, ?->*>fflY- 

Hfitdi 9*B^j^«K*n, mmsM \ 2 com 2© 

ttiAMffl 2b t I GBT1 l©y-h«at©HK 
(4, ^->*7fflX-f«yf>7 # *?2 0, 9->*-?m 

f-v\mi i^BM(c»«*n*. (Si. ±ie^x^7 
^>/*^ 1 8^2 0 1. wmx-iv***** 

(FET, /^W^— ^ h7 vvX^/cCt) (Cj:»3WfiE$ 

40 O f ^->3f7ffly-h«|ji2 K4, cn^^r 

[0 0 2 21 y-hSE^HilHl»2 2 (*JWtl^l 
EMtB^RCCfl^) li, I GBT I I0>y-^E**$ 

iu-r*fc«>^Rtf ^tiriso, *©*a«E**j»0» 

2 3 (*56WT^^y-h»JW#Rtc«a) K4**f8 
*t<C-9T^*, y-h«*«6&0»2 4(4. I GBT 

50 it4«lfit<foT^4. 
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[0 0 2 3 ] 3(i, Y-hflWR40»2 4 

*?2 OfcSftWU* 

-h«EHWl0B2 2 0)«WJ«EU^lc*^^rimE 
ESSE® 1 2 (*}<0®E$fftffi X>f-yf > r jR^ 1 6 & 

BftttSESK 2^I0W»1 2afr&lbft«ft* 
^>«M©U^^Sr«!E-r*MW«:tTO*flci:<c-?ri> 10 

[0 0 2 4 ] «Tlc*^Ttt, ±EMlPBft2 

H3(i. IGBTI lwy-htiiVge, aL^M-x 
E * *R8SEVce. 3 U * I c (fiffittjfi) V>% 

[0 0 2 5] f&OT0&2 3 y-Hl^«E4@B2 4 
frbWf— bfflSR9'( I >71Emfi I GBT 1 10*> 
418**4 fc<OT*-?fc»£lcM^ ?->*>fflX-f'y 20 
8 c©t#, BSSSESl 

2 noSEttftffl X 4 -y f- > jr*? 1 6 tt* tf>* >$h 

(-+vi3) ^^n^oi^^ *<z>*>«e 

IGBTI I coy- hSffil£ftL*->*>fflY- 

Vgetfl GBT 1 1 coy- h L£lM11tEVthJ*U:fcft 

* t 19 4 I > 7 1 2) > n U * *«8ft I c #8tnte«> 30 
*£#(c* 3U7?x*.y?ttEVce*<ttTLte»*J: 

[0 0 2 6] ccofc, RHMaiK2 3li> y- l^EVge 

^ >rt 3) £y-hftEt$£i}[eJ&2 2KJ:*«aJ*/I . 

7 f>mi 6 £*7-*--2><k#ic. *8E*ZJ&Bi;W -y 

I 2(0^10*^^1 2 a**6, SEfil 4co*8?fR 
EUWlCtfc^V«E ( = +V14< + V13) tfUSflSn 40 
4J:^(cft"3. 1 GBT 1 1 <0Y- httffitcWiD**!* 

[0 0 2 7] z^J:o^*>ttE©«!I»tt(J:*i^r. M 
Sfl[s]ft2 3(i^ y-b^EVge#f^ia:£<*ftA:^2<0 

K«ttvs2^aufc»i{?. 5 >rt 4) &y-h© 
coi#*. ±tes2<oifts(avs2a, ftww^figfcuTia 

StiittTS^, IGBTI \%9—>fst$*t 

* t § ictcoy- h Sff VgcOS <fc¥d< 5 7 -JftSK J: 
0-«Wlc<STLtettttS:y-h«EttaiHtt2 2C<fc 50 
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•7 fc t $ icy- h SE Vgem 2 0tt£ffl Vs2fc» Lfc 

[0 0 2 8] *LT, fflM9tt2 3tt, Y- hUEVge 
AW2 0W&mVs2lzMLfcb'miLtcLZlzi^ m» 
EE® I 2 flcoSEW&E x * -y > I 6 £ * > 

Ltzftmz&mz-** *<»m 1 codi/Wf 1 2 aa^> 

BE® I 3©a^«Etc«(BUfc^>«E ( = V13) # 
asflSftfc^fcWft**. Cftl^D, IGBTI 1 

coy- h twncwsps >mEco u^^ct s h 

I GBT l l Wn±lZ.9-y*>Ztltzft& (31,9 9 

[0 0 2 9] cco^ic, 1RW®K2 3(c*ot(i, y- 
hfll^«4B»2 4j^6 I GBT 1 lco^7^m^*t^ 

*>mx* u^yrm=F \ *izR*.r9->*7m*4 

1 2co!B2<Odift*S?l 2 a 3^6, a<itt<0^7mE 
( = -V15) 4<ffi*in*J:^I^J:0, *<0*7mE 

IGBTI 1 hfiffi<c»L*->*7fflY- 
h«tn2 1 t^urWiDBBttSn* (03(05^^ S >/ 
t5). icOJ:o^t7SEcoEP*mciCi;T, I GBT 
I \tf9totfi\z9->*y*ti& 
[0 0 3 03 ±EL/c*IB»W««lflclwJ:n 

igbti 1 t^->*vr*i»te* msximtdtt*<o 

btiZfrb* *<Ol GBT1 lcoy-h -x^-y^HS 

sc8»czttn«xtraiKA | MB«ti«.. ^e*. ±12 

co X n (c y ~ h ffiE u ^ii/*«HH* & *x A: W M ic *J ^ T 
li % I GBT 1 l<oy-h«EVge(0±#^ffllx&n* 
fcfe, ^-co IGBTI I lc8ftn*=3U7 7Sgil c (fi 
^SaS)odi/dt (-3*0, £±#0»K) *<a^ 
^i:/^. cmaO, I GBT 1 1 >B*i;: 

te^r i c a<j&«fci;:8&n* ^ ^ 

x^yf>/»^«t^^(:, IGBTI 1 co 
ffl, IGBTI UcWIBLraiMy-i'^-K^S 

[0 0 3 1 ] itz y ±lScO<t^(C IGBTI 1 £9-> 
*>ZM:Z££tz y *a>Y- h^EVgeCO U^;l/^rS^ 
ttttlcW»**»JWSr* y-hmE^iii[9]8&2 2 co^Hi 
■Et^AKS^n^W 1 OftSdVslRtffB 2 
«Vs2(E*-^^TjT^**i:tt-9t^*fr6^ SKWIW 

W2©fi£fflVS2«, IGBTI 
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TO^*>b> Y- hSSVge^ 2 C0iaSfIVs2(cSL 

[0 0 3 2] I GBT 1 i <nv- Hcepflnt **>®E 
£££t*fca#iI^SEasn 2(i. *>mE£*ffl<*> 
&S<Itf>mE^l 3> IU, Cft^EEU 3, 1 4 
$riS^Wlc^j{t-t^Ci:lcJ:»3^1 flfc^iSH 1 1 2 a 

[0 0 3 3] (ks 2 <nm&<onm) m 4 ictt*5wi0* 
s^bm-*^;:* H»««(cj3«**wiiPia» 

2 3tc{UTf»@&2 5 (Wflt^^-M« 

#«»Lfc»(cifiSSWEW 1 2 0>W1 Otb^ffi^ l 2 a 

[0 0 3 4 ] cojr^ic^vaE^U^^SrBrEWBBfc" 
^.yf>/Sf I 6, 1 7 (!2#H) tO*>««S:ft 

jRMWicwfc* ^^iitc^o ??bft * t> or-* *. n# 
icfc^xtti;:* > $ nn ^tBEwaifflx 4 -y f- > r* 

? 1 6tcJ:^T*>fSE+V13*aj;*7U *0>&U:»rS: 
(C^TSE^}ftfflX^ y^>r^l 7**>LX* 

>«E+V14fcdS*JU $^tw N *<&&KmsB*iyj#& 
$Uc£#fc«Eg)»fflX-1' * 6**>U 

[0 0 3 5] CC7)«i:-9(ctflf$Ufc«2 3l«g0iJ(cJ:-?r6 

B*fWMfB©*Tff^«fR-e**^^^ Y-h«E«WSEI 

[0 0 3 6] (-t(Oftt<OH*(Z)»») *«Bfl(i 

2 3 tiU SttttSS 1 2 0>W 1 codi;WP 1 2 a * 
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^^^J^^fn^^>aE^^^^^:-B$W^-^5T$-ti"^$ , ] 

®g&2 2#&ait*Y- hWEVgeOTB 1 0>l9:£<iIVsl 

*. C aft/Sic Jifttf, IGBTl lft*->*>** 
* £ £ K Y- h SE U^;u*(£^tt»lc*0«* *H» 

[0037] myRvmzo&nmmtzis^r, 

BSttEffl 2 <0S 1 (O&jlffif- 1 2a*^tb>3Sn* 
^>«E^>U'<;ufe-«pW*ciST*Hi , *S , JW** 1GB 
T 1 1 lc«n*ft««S OU^WI c) 

[0 0 3 8] WlSOSWcM^ *l<0SS«IVsl 
20 IGBTl 10Y-hU&oM«EVthfc*U*« 

BT1 i0V-bnmz$te*%*yW£®l''<fr&-- 

B&Wte«TS#*MW^ I GBT 1 1 
#^ttOEVthlc±#LfctS, I GBT 1 I(C 

IcJWSci:**"?***^**. 30>*Sm> I GBT 

30 [003 9i mxwm&kwu igbtikoy 

t*tttt«tf*lb** Y-bSEftfci}[e]ft2 2UJ:«ttA 

aiSE (igbti i coy- hmE) <^s#<iks^v 

[0 0 4 0] «8S«Efil 2£Ol8^(i±ieLfc^»|(c 

tlCctoT, m I Otb^iS^ 1 2 afrt>titfjZti&*> 
40 «E©U"<^«:W»*'S«)S^^Ttfii\ HSR 
BEK1 2 <0» 2 (OlU**? 1 2b^^4**n*^7 

*&(ctii[8S«E^l 2P^^aE3il 5*^BlwT* 

* . IGB TiMVOtmr- V 

? ({?»I^(fMOSFET) OggftSKlctiifflT^^C 

[B®of8#^Bi^] 

[@ I ] *»«oS 1 3ttSM«r*t-«SlW«fiEB 
[E 2 ] 

50 [0 31 ftfflttiflffl«>»ttatRH 
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I® 4 1 2 Wm&mt® 1 

[05] Vt*mf$.ZiSl B Rtt>tztt><0<( v/<-*l«0>H 

, I 2 tiilgttE&U 1 2 atiSB 1 odlflSS?-, 1 
2 biiSB2wth;Wf, 1 3 ~ 1 5 {ifSESSU 16. 1 
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X-f-vf- I 9t±9-'s*>fHY-hiBtil* 2 
0(i?->*7ffi;U -»*>r*^ 2 1ti?->*7 
ffiy-h«tt, 2 2liy-b«BE1$d5lHl8S (SEfcifc* 
fg) , 2 3 , 2 5 liS<J®lalK (V-MMM) 
t. 




xw v+srsfr 



[H3] 



Vth 




(9) 



0 0 1 - 3 5 2 7 4 8 



[13 2] 




[El 4] 




(10) «BU2 0 0 1 - 3 5 2 7 4 8 

cm si 




r-MBMsK 



6 



7D> h^->©J*# 

F ? -M##) 5H740 BAI2 BB05 BB08 BB10 BC01 
BC02 JA01 KK01 LLOi MM01 
5J055 AX12 AX26 AX32 AX55 AX56 
AX64 BX16 CX07 CX08 CXiO 
0X09 DX22 DX52 EX23 EYOl 
EY17 EY21 FX05 FX31 CX01 
GX02 GX06 



